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(54) Resource-saving event-driven monitoring system and metliod 



(57) The event-driven subject monitoring system 
and method generally include a host unit (4) and a mo- 
bile communication unit (3). These two units communi- 



cate via a communication network (5) and are designed 
to conserve resources at least by operating an event- 
driven monitoring mobile communication unit (3). 
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commands for registering an array of commands. 
[001 5] FIGURE 8 is yet another exemplary sequence 
of commands for executing an array of commands 
stored at a mobile communication unit. 
[0016] FIGURES 9A through 9D illustrate exemplary 
implementations of information tables. 
[0017] FIGURE 10 illustrates an output display mon- 
itor for displaying the satellite infomnation and the asso- 
ciated infonnnation. 

[0018] FIGURE 11 is a flow chart illustrating acts in- 
volved in a preferred process of making a connection 
between a mobile communication unit and a host unit 
according to the current invention. 
[0019] FIGURES 12A and 12B are flow charts illus- 
trating acts involved in a preferred process of process- 
ing info received from a mobile communication unit ac- 
cording to the current invention. 

[0020] FIGURE 1 3 is a flow chart illustrating acts in- 
volved in a preferred process of making a connection to 
a host based upon a request from a mobile communi- 
cation unit according to the current invention. 
[0021] FIGURE 14 is a flow chart Illustrating acts in- 
volved in a preferred process of displaying historical da- 
ta according to the current invention. 
[0022] Referring now to the drawings, wherein like ref- 
erence numerals designate corresponding structure 
throughout the views, and referring in particular to FIG- 
URE 1, a block diagram illustrates one preferred em- 
bodiment of the event-driven monitoring system accord- 
ing to the current invention. The preferred embodiment 
includes a host unit or a central unit 4 and at least one 
terminal unit 3 or mobile communication units 3-1 
through 3-n, and the mobile communication units 3-1 
through 3-n are independently capable of communicat- 
ing with the host unit 4 via communication network 5 as 
well as a global positioning system (GPS) satellite 6 via 
satellite communication. Uniquely identifiable mobile 
communication units 3-1 through 3-n each obtain their 
present location via satellite communication by first 
making a position request to the GPS 6 and then receiv- 
ing position data or GPS data from the GPS satellite 6. 
The uniquely identifiable mobile communications 3-1 
through 3-n communicate with the host unit 4 via com- 
munication network 5 which include telephone net- 
works, satellite communication, ISDN, radio communi- 
cation and so on. The host unit 4 is generally located at 
a monitoring center where a predetermined number of 
subjects such as moving objects, animals or persons is 
registered for monitoring. The mobile communication 
units 3-1 through 3-n are generally at least portable or 
more desirably wearable by each of the subjects. In oth- 
er words, the mobile communication units 3-1 through 
3-n are powered by light-weight batteries, and the sub- 
jects arc freely movable without being burdened by the 
mobile communication units 3-1 through 3-n. 
[0023] Still referring to FIGURE 1 , inordertoconsen/e 
the resources of the monitoring system, the preferred 
embodiment of the event-driven monitoring system ac- 



cording to the current invention substantially reduces an 
amount of wastefully active resources. In general, the 
mobile communication units 3-1 and 3-n are initially in 
a predetermined inactive or sleep mode where only 

s specified resources are operating. Upx^n detecting one 
of a predetermined set of events for a given mobile com- 
munication unit, the mobile communication unit 3-1 wak- 
ens itself up or puts it in a predetermined active mode 
where the mobile. communication unit is able to commu- 

10 nicate with the host 4 and performs commands trans- 
mitted from the host unit 4. For example, to substantially 
reduce power consumption of the battery in the nriobile 
communication unit 3-1, the mobile communication unit 
3-1 monitors only heart rate in an inactive mode. In the 

IS same example, however, upon detecting the heart rate 
belowa predetermined threshold value, the mobile com- 
munication unit 3-1 initiates communication with the 
host unit 4 and the GPS satellite 6 and transmits the 
monitored heart rate and the position of the mobile com- 

20 munication unit 3-1 to the host unit 4. 

[0024] Referring to FIGURE 2, one preferred embod- 
iment of the mobile communication unit 3 is generally a 
self-contained unit. The mobile communication unit 3 
has at least connection 18a to a cellular telephone 16 

25 or a built-in transmisision for establishing a network line 
with the host unit 4. The mobile communication unit 3 
houses G PS-related components such as a GPS anten- 
na 16 and a GPS transmitter/receiver 14 for communi- 
cating with the GPS satellite 6 via the GPS antenna 16. 

30 Similarly, the mobile communication unit 3 houses a mo- 
dem 19 which is connected to the communication net- 
work connector 18a for converting certain analog signal 
to digital signal as well as a communication control unit 
20 for controlling the connection of the communication 

35 network. In addition, the rnobile communication unit 3 
houses an output unit 21 such as an audio output unit 
and a display monitor for outputting information -to the 
monitored subject. For example, the audio output unit 
outputs a predetermined warning sound or verbal warn- 

40 ing. To monitor a predetermined set of events, the mo- 
bile communication unit 3 houses a corresponding set 
of sensors in a sensor unit 17. The above-described 
units are ultimately connected to processing compo- 
nents including a random access memory (RAM) unit 

45 13, a central processing unit (CPU) unit 11 and a read- 
only memory (ROM) unit 12 so that the information is 
processed by the processing components. A power 
source 15 powers all of the above components possibly 
except for the modem 1 9 which can be powered by the 

50 cellular phone unit 18. 

[0025] Still referring to FIGURE 2, as described 
above, to conserve resources, certain units In the mobile 
communication unit 3 are not always activated. For ex- 
ample, the GPS-related units such as the GPS 1 4 is not 

55 activated until a GPS request command is issued by the 
CPU unit 11. Similarly, the communication control unit 
20 and the modem 19 are also activated only when the 
communication with the host unit 4 is required. In gen- 
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eral, a selected portion ot the sensor unit 17 is generally 
active all the time during an inacitve mode or a sleep 
mode. Upon detecting a. predetermined set of events, 
the sensor unit 17 generates a detection signal and 
sends it to the CPU unit 11 for further processing. Based 
upon the detection signal, the CPU unit 11 determines 
a response and activates other units for the response. 
[0026] FIGURE 3 illustrates one preferred embodi- 
ment ot the sensor unit 1 7, which is housed in the mobile 
communication unit 3 according to the current invention. 
The sensor unit 17 has a plurality of sensors which in- 
cludes an acceleration sensing sub-unit 17-a for sens- 
ing movement of the mobile communication unit 3, a re- 
moval sensing sub-unit 17-b for detecting if the mobile 
communication unit 3 is still worn or carried by a moni- 
tored subject, an Internal error sensing sub-unit 17-cfor 
detecting a predetermined error or defect in the mobile 
communication unit 3, a vital sign sensing sub-unit 17-d 
tor taking a predetermined set ot vital signs, and an en- 
vironmental sensing sub-unit 17-e for sensing a prede- 
termined set of environment-related measurements. 
[0027] The acceleration sensing sub-unit 17-a further 
includes an accelerometer for measuring the accelera- 
tion, and based upon a pattern of acceleration, the CPU 
unit 1 1 determines a motion type such as "standing still, 
" "^valking" or "running." The details of the motion deter- 
mination have been disclosed in "A Recognition of Hu- 
man Walking fy/lotion by Using An Accelerometer," T.IEE 
Japan. Vol. 118-A No. 3. (1998), and the reference is 
hereby incorporated by reference. One implementation 
of the removal sensing sub-unit 17-b. is a micro switch 
that is kept closed while the subject wears the mobile 
communication unit 3. In the alternative, the removal 
sensing sub-unit 17-b can be implemented as a part of 
the acceleration sensing sub-unit 17-a for determining 
the lack of movement for a predetermined time or a part 
of the vital sign sensing sub-unit 17-d for detecting the 
lack of any vital sign for a predetermined time or a com- 
bination thereof. The internal error sensing unit subunit 
17-c is a diagnostic software module for analyzing the 
status of sensors. It any malfunction is detected for a 
sensor, a corresponding sensor malfunction signal is 
generated. The vital sign sensing sub-unit 17-d further 
includes components for measuring a certain set of vital 
signs such as blood pressure, heart rate, body temper- 
ature and so on: Each of these vital signs is monitored 
by a particular sensing device which may be directly in 
contact with the subject. The environment sensing sub- 
unit -t7-e nneasures predetermined environmental con- 
ditions such as temperature, humidity and so on. Each 
of these environmental conditions is measured by a par- 
ticular measuring device. A sensor processing control 
sub-unit 17-f coordinates input and output (I/O) among 
the above-described sensing sub-units 17-a through 
17-f and also handles I/O with other units in the mobile 
communication unit 3 through an I/O port 17-g. 
[0028] Now referring to FIGURE 4, the host unit 4 is 
connected to a communication network 5 and generally 



includes application software, data and processing 
hardware. The hardware includes communication hard- 
ware, a processor and I/O hardware. The communica- 
tion hardwareturther includes a modem 49 which iscon- 
5 nected to the communication network. 5 for converting 
certain analog signal to digital signal as well as a com- 
munication control unit 48 for controlling the connection 
of the communication network. A processing unit 41 in- 
cluding a primary mennory and a central processing unit 
10 (CPU) processes the information to and from the com- 
munication networks. An input unit 47 such as a mouse 
and a keyboard is also connected to the processing unit 
41 to input commands for monitoring the subjects. For 
example, the commands specify a subject to be moni- 
es tored as well as a kind of his or her vital sign. An output 
unit 46 such as a display monitor is connected to the 
processing unit 41 to display the information on the mon- 
itored subjects. The displayed information includes the 
position of the monitored subject on a map as well as 
20 other information associated with the subject. 

[0029] Still referring to FIGURE 4, the host unit 4 also 
includes a memory storage unit 42. In the memory stor- 
age unit 42, information related to monitoring the sub- 
jects is organized in at least three types of files for each 
2S subject. A user information file 43 stores user-related 
information for each subject including an identification 
number for a mobile communication unit 3 as shown in 
FIGURE 1, a telephone number of the mobile commu- 
nication unit 3 and a name of the subject. The user in- 
30 formation file 43 also stores a file name of an event-driv- 
en file or a set of predetermined events to be detected 
by the mobile communication unit 3. Upon detecting one 
of these predetermined events, the mobile communica- 
tion unit 3 initiates communicatbn with the host unit 4. 
35 A command file 44 includes an array of commands to 
be transmitted to the mobile communication unit 3 so 
that the nrvobile communication unit 3 locally executes 
the commands in an efficient manner. A log file 45 logs 
information on the position of the subject and other in- 
40 formation associated with the monitored subject. The 
memory storage unit 42 also stores an application pro- 
gram 50 for coordinating resources in monitoring the 
subjects. The monitoring application program 50 is read 
into the primary memory of the processing unit 41 , and 
45 it reads data of a specified subject from the user infor- 
matton file 43 as well as the command file 44. The mon- 
itoring application program 50 transmits the commands 
to a corresponding one of the mobile communication 
units 3-1 through 3-n based upon the user-related infor- 
so matbn via communication network 5. The monitoring 
application program 50 also receives information from 
one of the mobile communication units 3-1 through 3-n 
via communication network 5 when any of the mobile 
communication units 3-1 through 3-n detects one of the 
55 predetermined events. 

[0030] Now referring to FIGURE 5, a table illustrates 
exemplary commands and parameters that are used by 
the preferred embodiment of the event-driven monitor- 
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ing system accx)rding to the current invention. The fol- 
lowing commands are related to the command execu- 
tion. "Command Array Register Start" sets the mobile 
communication unit 3 in a command array registering 
mode. Following the above command until "Comnnand 
Array Register End," any command is stored in an array 
of commands, and these stored command are executed 
when "Command Array Execution Start" is issued. 
"Command Array Execution End" terminates the com- 
mand array execution and switches the command mode 
of the mobile communication unit 3 to an immediate ex- 
ecution mode. "Comnnand Array Register End" also 
switches the command mode of the mobile communica- 
tion unit 3 to the immediate execution mode. 
[0031] Still referring to FIGURE 5, the following com- 
mands are related to communication. The mobile com- 
munication unit 3 initiates a predetermined communica- 
tion line with the host unit 4 upon receiving "Connect 
Communication Line" and terminates the communica- 
tion line upon receiving "Disconnect Communication 
Line." In attempt to establish the communication line, 
the mobile communication unit dials a predetermined 
number of redialing as specified in "# of redials' with a 
predetermined interval as specified in "radial interval." 
"Rest" suspends processing of the mobile communica- 
tion unit 3 for a predetermined amount of time as spec- 
ified in an associated parameter. 
[0032] The GPS-related commands include the fol- 
lowing. "GPS Power On" and "GPS Power Off" controls 
the power to the GPS units. "GPS Data Read" enables 
the GPS receiver 1 4 to read the GPS data from the GPS 
satellite 6 and to transmit the GPS data to the host unit 
4. The beginning of the GPS data is marked by a word 
contained in the parameter "start keyword." "# of char- 
acters" specifies the number of characters in the "start 
keyword" parameter while "# of lines" specifies a 
number of lines to be read in the GPS data following the 
keyword! The 'Position Result" command determines if 
GPS measurement is "measurement available," "meas- 
urement not available" or "no response" based upon the 
length of the GPS data following a predetermined GPS 
data keyword. If the length does not exceed a predeter- 
mined threshold value, after a predetermined period of 
"time-out period," "measurement not available" is re- 
turned. Similarly, "measurement not available" is also 
retumed if no GPS data keyword is detected after a pre- 
determined period of "no response period." Lastly, the 
command "Connect After Position Result" establishes a 
communication line based upon the GPS position result. 
The parameters for the "Connect After Position Result" 
command are the same as those for the "Position Re- 
sult" and "Connect Communication Line" commands. 
[0033] The rest of commands is related to event<iriv- 
en features. The following commands are issued by a 
host unit 4 to a mobile communication unit 3. In the al- 
ternative, the mobile communication unit 3 also exe- 
cutes the following commands without the involvement 
of the host unit 4. The command "Acceleration Sensor 



Read" obtains acceleration values from an acceleration 
sub-unit 17-a as shown in FIGURE 3 and transmits the 
data to the host unit 4. A number of values sampled is 
specified by "# of samples" while the sample inten^al is 

5 specified by "sample interval" in milliseconds. The "Out- 
put" command outputs a set of characters or sound 
specified in "text output." The "Event Recognition Out- 
put" command causes the mobile communication unit 3 
to determine whether or not any of the predetermined 

10 actions or events has transpired based upon the data 
gathered by the sensor unit 17. For example, based up- 
on the acceleration values, the CPU 11 determines 
whether the action is one of the predetermined events 
or actions. If "walking" is one of the predetermined ac- 

15 tions and the acceleration values indicate walking, the 
mobile communication unit 3 establishes a communica- 
tion line with the host unit 4 and transmits the informa- 
tion. The "Specific Event Recognition" commands spec- 
ifies a particular actbn or event in "action/event" param- 

20 eter, and the mobile communication unit 3 determines 
whether or not that specific event has transpired In a 
predetermined period as stored in "time-out period." If 
the specified actbn or event indeed takes place, the mo- 
bile communication unit 3 transmits the information. The 

25 ''actk:>n/event" parameter can hold more than one action 
or event, and when one or more of the specified actions 
or events is detected, the mobile communication unit re- 
ports the host unit 4. Additionally, the "Connect After 
Specific Event Recognition" command initiates a com- 

30 munication line with the host unit 4 after a specific action 
or event is detected. The parameters for the "Connect 
After Specific Event Recognition" command are the 
same as those for the "Specific Event Recognition' and 
"Connect Communication Line" commands. The above- 

3S described commands are merely illustrative and not ex- 
haustive for the preferred embodiment. The above-de- 
scribed parameters for the commands are also merely 
illustrative. 

[0034] Now referring to FIGURE 6. an exemplary se- 

40 quence of commands is illustrated for communication 
between a host unit 4 and a mobile communication unit 
3 regarding the GPS position and a specific action/event 
determination. Time line progresses from the top to the 
bottom of the diagram. The host unit 4 issues the "Gon- 

45 nect Communication Line" command to the mobile com- 
munication unit 3, and the communication line is estab- 
lished as indicated by a line with double arrow heads. 
After the host unit 4 issues the "GPS Power On" com- 
mand, and the mobile communication unit 3 retums an 

so On confirmation signal, the host unit 4 issues the "Posi- 
tion Result" to ascertain whether or not the GPS Data 
is available as retumed in the result signal. When valid 
GPS data is available, the GPS data is transmitted to 
the host unit 4 from the nrx?bile communication unit 3 in 

55 response to the "GPS Data Read" command. Further- 
more, the mobile communication unit 3 transmits the ac- 
celeration value data to the host unit 4 in response to 
the "Acceleration Sensor Read" command. After the 
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above -described information transfer is completed, the 
host unit 4 turns off the GPS power source via the "GPS 
Power Off" command. When the power off is confirmed 
by an off confirmation signal from the mobile communi- 
cation unit 3, the host unit 4 initiates to disconnect the 
communication line. !n the above sequence, the com- 
munication to the GPS satellite 6 is maintained for up- 
dating the GPS data. However, the "GPS Power Off" 
command may be issued immediately after the "GPS 
Data Read" command to conserve the resources in the 
system according to the current invention. 
[0035] Now referring to FIGURE 7, another exempla- 
ry sequence of connmands is illustrated for registering 
an array of commands at a RAM unit 1 3 in a mobile com- 
munication unit 3 of FIGURE 2. Time line progresses 
from the top to the bottom of the diagram. Assuming that 
the host unit 4 and the mobile communication unit 3 
have an already established communication line, the 
host unit 4 indicates the start of registering an array of 
commands for later execution by transmitting the "Com- 
mand Array Register Start" command to the mobile 
communication unit 3 so that the command execution 
mode of the mobile communication unit 3 is altered from 
immediate execution to delayed execution. After an in- 
itial confirmation signal is received, the host unit sends 
a series of commands to the mobile communication unit 
3 following an individual confirmation signal. Each com- 
mand is stored in the RAM unit 13 of the mobile com- 
munication unit 3. Subsequent to the last command, the 
host unit 4 indicates the end of the command registration 
by the "Command Array Register End" command. At this 
time, the mobile communication unit 3 resumes the im- 
mediate command execution mode. 
[0036] Now referring to FIGURE 8, yet another exem- 
plary sequence of commands is illustrated for executing 
an array of commands stored at a mobile communica- 
tion unit 3. Time line progresses from the top to the bot- 
tom of the diagram. Dark dots on the time line for the 
mobile communication unit each indicate the execution 
of a command stored in an array. After the host unit 4 
indicates the start of the array command execution by 
the "Command Array Execution Start" command and its 
confirmation signal from the mobile communication unit 
3, the communication line between the host unit 4 and 
the mobile communication unit 3 is disconnected to con- 
serve communication resources. For a predetermined 
amount of time, the mobile communication unit 3 sus- 
pends its processing according to the "Rest" command. 
The mobile communication unit 3 activates the GPS unit 
according to the "GPS Power On" command. Assuming 
that the GPS data is available, the "Connect After Posi- 
tion Result" command reconnects the communication 
line between the host unit 4 and the mobile communi- 
cation unit 3, and the GPS result is transmitted to the 
host unit 4, The mobile communication unit 3 then exe- 
cutes the "GPS Data Read" command, and the GPS da- 
ta is transmitted to the host unit 4. Similarly the mobile 
communication unit 4 executes the "Acceleration Sen- 



sor Read" command so that the acceleration value data 
is transmitted to the host unit 4. The communication line 
is disconnected by the "Disconnect Communication 
Line" command, and the GPS unit is shut off by the "GPS 
5 Power Off" command. Lastly, at the end of the command 
array execution, the command execution mode is 
changed to the immediate execution mode by the "Com- 
mand Array Execution Finish" command. Preferably, in 
order to improve the efficient use of the communication 
10 line, the "Command Array Execution Start" command 
should be issued immediately after an array of com- 
mands is registered using the same communication line. 
[0037] FIGURES 9A through 9D illustrate exemplary 
implementations of infonmation tables. Now referring 
is particular to FIGURE 9A, one exemplary implementa- 
tion of the user Information file as shown in FIGURE 4 
is a user-info table. A separate user-info table 31 is al- 
located for each subject and includes entries such as a 
command array transmit flag, a command array transmit 
20 error flag, a terminal ID. a phone number, a name, a spot 
data pointer, # o1 satellites, a satellite information point- 
er, action info, an acceleration sensor correction value 
and a predetermined event/action file. The command ar- 
ray transmit flag is initiated to zero, and when the com- 
25 mand array is transmitted in a normal manner, the value 
is changed to one. The command array transmit error 
flag is initiated to zero, and when an error is detected in 
transmitting the comnrtand array commands, the value 
is changed to one. The terminal ID is an identification 
30 number for identifying mobile communication unit 3 for 
the subject. The phone number is for the portable tele- 
phone 18, which is used in connection with the mobile 
communication unit 3. The name refers to the subject's 
name. The spot data pointer points to a beginning mem- 
55 ory address where sampled position data is stored. # of 
satellites indicates a number of satellites that the mobile 
communication unit 3 has access, and the number gen- 
erally ranges from eight to twelve. The satellite informa- 
tion pointer points to a beginning memory address 
40 where information on the above satellites is stored. The 
action information stores the latest recognized action of 
the subject. The acceleration sensor correction value 
specifies a predetermined value for correcting sampled 
acceleration values. The predetermined event/action 
45 file contains information on events and actions to be de- 
tected by the mobile communication unit 3. 
[0038] Referring to FIGURE 9B, one exemplary im- 
plementation of a connection user info table 32 is illus- 
trated. The connection user info table 32 resides in the 
50 processing unit 41 and contains duplicate information 
on the terminal ID, the phone number and the name. 
The connection user info further includes an entry on a 
terminal action mode which specifies either immediate 
or delayed command execution. 
55 [0039] Referring to FIGURE 9C, one exemplary im- 
plementation of the sampled position data fonnat is il- 
lustrated. Each of the tables 33-1 and 33-2 contains a 
set of predetermined information for one sampled posi- 
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tion. and these tables are chronologically grouped to- 
gether for the same subject Each ol the lables 33-1 and 
33-2 includes entries such as a Irmc stamp lor indicating 
the sampled time, a latitudmai value ol the sampled po- 
sition, a longitudinal value ol the sarrpiod posriion. a 
number of used satellites and the sdoi index lor identi- 
fying the spot data. 

[0040] Referring. to FIGURE 9D one exemplary im- 
plementation of a satellite inio table 34 is illustrated. 
Separate satellite info tables such as 341 and 34-2 are 
allocated for each satellite and resides n the processing 
unit 41. Each satellite info table 34 conta ns a satellite 
number, a satellite look-up angle, satellite directional 
angle, satellite electromagnetic strength a sa:oiirtc x co- 
ordinate and a satellite y coordinate The satoiiiio x and 
y coordinates are determined based upon the atx>vc an- 
gular information. 

[0041] FIGURE 10 Illustrates an output display mon- 
itor for displaying the satellite information anc the asso- 
ciated information. A display window 101 shows a map 
and a spot or a sampled position 109 in Itie rnap. The 
display window 101 also contains additional sub-win- 
dows for displaying a monitored subject's name in a first 
sub-window 1 04, a sample time in a second sub window 
105, a current action in a third sub-window 102 and the 
satellite information in a fourth sub-window. The current 
action is indicated by an icon which illustrates walking, 
running or fajling. 

[0042] Referring to FIGURE 11. a flow chart illustrates 
acts involved in a preferred process of making a con- 
nection between a mobile communication unit and a 
host unit according to the current invention^ Some of the 
following acts are described in relation to the preferred 
embodiment as illustrated in FIGURES 4. 9 and 10. 
When a subject is or subjects are selected via the input 
unit 47 in act 51, the mobile monitoring software 50 
reads the subject's name from the user information file 
43 and displays it on the output unit 46. In act 52, the 
associated user information is read into the memory, 
and the information is initialized. In act 53, sub-windows 
102-105 display the positional information, the satellite 
information and the actbn information in the output unit 
46. Commands are read into memory from the com- 
mand file 44 in order to transmit them to a mobile com- 
munication unit 3 of one of the selected subjects in act 
54. If it is determined by examining the command array 
transmit flag and the command array transmit error flag 
that the commands have been transmitted to every mo- 
bile communication unit 3 of the selected subject(s) in 
act 55, the preferred process ends. On the other hand, 
if it is determined that the commands have not been 
transmitted to every mobile communication unit 3 of the 
selected subject{s) in the act 55, the terminal ID, the 
phone number and the name of the user info table 31 
are copied to the connection user info table 32. The ter- 
minal action mode is set to immediate execution, and a 
communication line is connected to the mobile commu- 
nication unit 3 in act 56 so as to transmit the commands 
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to the mobile communication unit in act 57. In order to 
establish the communication line, if the communication 
line is not established after a predetermined number of 
redial attempts, the transmit error flag is set to one and 
5 an error message is displayed on the output unit 46. 
Consequently, the preferred process returns to act 55 
upon experiencing the error. 

[0043] Referring to FIGURES 12A and 12B, flow 
charts illustrate acts involved in a preferred process of 

10 processing information received from a mobile commu- 
nication unit according to the current invention. Some of 
the following acts are described in relation to the pre- 
ferred embodiment as illustrated in FIGURES 4, 9 and 
10. Upon receiving an information signal or a message 

'5 from the mobile communication unit 3 in act 61, the in- 
lormation signal is examined in act 62 to perform a dif- 
icrent set of acts. In case the received information is 
GPS data in response to the GPS Read command, the 
received GPS data is written into a log file 45 as a record 

20 in act 63. In act 64, if a received portion of the GPS data 
includes positional information, the positional informa- 
tion is then written to a next available block in the mem- 
ory area whose beginning address is pointed by the spot 
data pointer in the user info table 31 . Based upon the 

25 positional information of the GPS data, display coordi- 
nates for the sampled spot are determined also in act 
64. The sampled spot is displayed in the n\ap window 
101 in act 65, Lastly, in this branch of processing, if the 
GPS data includes the satellite information, the satellite 

30 information is written to a next available block in the 
memory area whose beginning address is pointed by 
the satellite information pointer in the user info table 31 . 
Based upon the satellite information, the satellite coor- 
dinates are determined for displaying in the window 1 03 

35 along with the satellite number and satellite electromag- 
netic strength in act 66. 

[0044] Still referring to FIGURE 12A, in case the re- 
ceived infomnation is an acceleration sensor value in re- 
sponse to the Acceleration Sensor Read command, the 

40 acceleration value is written into a log file 45 as a record 
in act 67. The acceleration value is then copied to an 
array of the acceleration values in act 68. Based upon 
the array of the acceleration values, an action of the cor- 
responding subject is determined, and the action is 

45 stored in the action info entry of the user info table 31 in 
act 69. In the act 69, the action is further displayed by 
an icon in the display window 102. The certain action is 
associated with a sound generation act. In the alterna- 
tive process, the above-described acts 67, 68 and 69 

50 are performed by a mobile communication unit 3, and 
the host unit 4 only displays the processed information. 
[0045] Lastly, in case the received information is a re- 
ply or a retum code in response to the executed com- 
mand, a corresponding set of acts is performed in act 

55 70. If a normal or error-free code Is returned after the 
"Command Array Register Start" command, the terminal 
action mode of the connection user info table 32 is set 
to the delayed execution mode (the command array reg- 
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istration mode). Subsequently, if an error-free code is 
returned after the "Connmand Array Register End" com- 
mand, the terminal action mode of the connection user 
info table 32 is set to the immediate execution mode. 
On the other hand, if a return code is an error, the trans- 
mit error flag is set to one, an error message is displayed 
in the output unit 46. and the process goes to act 55 ot 
FIGURE 11 where indicated by a circled capital letter A. 
Similarly, in response to the commands, "Command Ar- 
ray Register Start," "Command Array Register End" and 
"Command Array Execute," if an error code is returned, 
the transmit error flag is set one, an error message is 
displayed in the output unit 46. and the process goes to 
act 55 of FIGURE 11. If a mobile communication unit 3 
is in the immediate execution mode or in the command 
array execution mode, and an abnormal return code oth- 
er than the above mentioned one is received, the proc- 
ess proceeds to a next act after an error message is 
displayed in the output unit 46. 

[0046] Referring to FIGURE 1 2B, continuing from the 
flow char of FIGURE 12A, in act 71, it is determined 
whether or not the terminal action mode is the immedi- 
ate execution mode. If the terminal execution mode is 
neither in the command array register mode nor the im- 
mediate command execution mode, the preferred proc- 
ess ends. On the other hand, the terminal execution 
mode is either the command array register mode or the 
immediate command execution mode, it is further de- 
termined in act 72 whether or not a command array has 
been transmitted and the command array transmit flag 
in the user info table 31 is zero. If both of the conditions 
are met in the act 72, the communication line between 
the host unit 4 and the mobile communication unit 3 is 
disconnected, and the log file 45 is closed in act 75. Fur- 
thermore, in the act 75, the command array transmit flag 
in the user info table 31 is set to one. and the process 
goes to act 55 of FIGURE 11 where indicated by a cir- 
cled capital letter A. If. on the other hand, any command 
is not yet transmitted from the command array in the act 
72, a next command is transmitted in act 73. If there is 
a return message, it is processed. If there is no return 
message, then the process returns to the act 73. 
[0047] Referring to FIGURE 1 3, a flow chart illustrates 
acts involved in a preferred process of making a con- 
nection to a host based upon a request from a mobile 
communication unit according to the current invention. 
The following acts are described in relation to the pre- 
ferred embodiment as illustrated in FIGURES 1, 4 and 
9. The mobile communication unit 3 sends a connection 
request to the host unit 4 in order to establish a commu- 
nication link between the two units. The host unit 4 re- 
ceives the communication request signal in act 81 , and 
the monitoring software 60 processes the communica- 
tion request in act 82. In order to establish the commu- 
nication link, the monitoring software 50 duplicates In- 
formation from the user into table 31 in the connection 
user info table 32 in act 83. The connection user info 
table 32 resides in the processing unit 41, and the du- 



plicated information includes the terminal ID, the phone 
number and the name. The connection user info further 
includes an entry on a terminal action mode which is 
now set to the command array immediate execution 
5 mode. A corresponding log file 45 is now opened as well, 
and an appropriate message is displayed on an output 
unit 46. 

[0048] After the connection, for example, the monitor- 
ing software 50 on the host unit 4 transmits an array of 

10 commands to the mobile communication unit 3 of each 
of the selected monitoring subjects. In response to the 
commands, the host unit 4 receives information such as 
the GPS data and the action information. Then, the host 
unit 4 stores these information in a user info table 31 , a 

IS spot data table 33 and a satellite info table 34. The host 
unit 4 further displays the infoirmation in display windows 
including a map window 1 01 , an action window 1 02 and 
a satellite info window 103. A plurality of the spot data 
sets for the same subject can be displayed on the map 

20 window 101 as multiple spots 109 to indicate a moving 
path. This feature is used for emergency to track a sub- 
ject on real time. Based upon the movement path and 
the actbn, the host unit 4 further transmits the Output 
command for causing the mobile dommunication unit 4 

25 to generate a warning sound or an audio help message. 
Alternatively, the Output command can specify a visual 
alert signal such as a blinking lamp on the mobile com- 
munication unit 3. 

[0049] Now referring to FIGURE 1 4, a flow chart illus- 
30 trates acts involved in a preferred process of displaying 
historical data according to the current invention. The 
following acts are described in relation to the preferred 
embodiment as illustrated in FIGURES 1 . 4 and 9. When 
a historical data display request for a particular log file 
35 45 is made via an input unit 47, the monitoring software 
50 opens the specified log file 45 in act 91 . Based upon 
the information in the log file 45, the host unit 4 displays 
the positional historical information in a map window 
1 01 , the historical action information in an action window 
40 1 02 and the satellite information in a satellite info win- 
dow 103 in act 92. It is determined in act 93 whether or 
not every record in the specified log file 45 is processed. 
If every record is processed, the preferred process ter- 
minates. 

45 [0050] Still referring to FIGURE 1 4, on the other hand, 
if any record is remaining, it is detemnined in act 94 what 
type ot the record it is. Based upon the type of the record, 
a different set of acts is pert orined. If the record is GPS 
data and a received portion of the GPS data includes 

so positional information, the positional information is then 
written to a next available block in the memory area 
whose beginning address is pointed by the spot data 
pointer in the user info table 31 in act 95. Based upon 
the positional information of the GPS data, display co- 

55 ordinates for the sampled spot are determined also in 
act 95. The sampled spot is displayed in the map win- 
dow 101 according to the display coordinates in act 95. 
Lastly, in this branch of processing, if the GPS data in- 
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eludes the satellite infonDatlon. the satellite information 
is written to a next available block in the memory area 
whose beginning address is pointed by the satellite in- 
fornr^tion pointer in the user info table 31 . Based upon 
the satellite information, the satellite coordinates are de- 
termined for displaying in the Window 103 along with 
the satellite number and satellite electromagnetic 
strength in act 97. In case the received information is 
acceleration value data, the acceleration value is then 
copied to an array of the acceleration values in act 98. 
Based upon the array of the acceleration values, an ac- 
tion of the corresponding subject is determined, and the 
action is stored in the action info entry of the user info 
table 31 in act 99. In the act 99, the action is further dis- 
played by an icon in the display window 1 02. The certain 
action is associated with a sound generatbn act. In the 
alternative process, the above-described acts 98 and 99 
are performed by a mobile communication unit 3, and 
the host unit 4 only displays the processed information. 
Alter the above acts, the preferred process returns to 
the act 93 and waits for a predetermined amount of time 
before reading another record. 

[0051] It is to be understood, however, that even 
though numerous characteristics and advantages of the 
present invention have been set forth in the foregoing 
description, together with details of the structure and 
function of the invention, the disclosure is illustrative on- 
ly, and that although changes may be made in detail, 
especially in matters of shape, size and arrangement of 
parts, as well as implementation in software, hardware, 
or a combination of both, the changes are within the prin- 
ciples of the invention to the full extent indicated by the 
broad general meaning of the terms in which the ap- 
pended claims are expressed. 



Claims 

1 . A method of notifying a host unit from a mobile com- 
munication unit, the mobile communication unit 
monitoring a subject with the mobile communication 
unit, comprising the acts of: 

placing the mobile communication unit in a pre- 
determined inactive monitoring state; 
detecting at least one of a set of predetermined 
conditions with respect to the subject and the 
mobile communication unit and generating a 
condition detection signal; 
placing the mobile communication unit in a pre- 
determined active state in response to the con- 
dition detection signal; and 
initiating a first communication line with the host 
unit for transmitting the condition detection sig- 
nal. 

2. The method of notifying a host unit according to 
claim 1 further comprising the acts of: 



determining a location of the mobile communi- 
cation unit and generating location signal indic- 
ative of the location of the mobile communica- 
tion unit; and 

s transmitting the host unit the location signal via 

the first communication line. 

3. The method of notifying a host unit according to 
claim 2 wherein the determining act further compris- 

10 es the acts of: 

releasing the first communication line; 
initiating a second communication line with a 
predetermined global positioning system 
IS (GPS); 

requesting the predetermined GPS for a cur- 
rent position of the mobile communication unit; 
and 

reestablishing the first communication line with 
20 the host. 

4. The method of notifying a host unit according to 
claim 1 wherein the set of the predetermined con- 
ditions includes that the mobile communication unit 

25 is removed from the subject. 

5. The method of notifying a host unit according to 
claim 1 wherein the set of the predetermined con- 
ditions includes that the mobile communication unit 

30 is not properly functioning. 

6. The method of notifying a host unit according to 
claim 1 wherein the set of the predetermined con- 
ditions includes that the subject has a certain vital 

3S sign outside a predetermined numerical range. 

7. The method of notifying a host unit according to 
claim 6 wherein the vital sign includes a heart beat, 
a blood pressure level, and mobility pattern. 

40 

8. The method of notifying a host unit according to 
claim 1 wherein the set of the predetermined con- 
ditions includes that the subject is exposed to cer- 
tain environmental harm. 

45 

9. The method of notifying a host unit according to 
claim 1 wherein the environmental harm includes 
that excess water and temperature outside a pre- 
determined temperature range. 

so 

10. The method of notifying a bost unit according to 
claim 1 wherein the set of the predetermined con- 
ditions includes that the subject experiences a sud- 
den impact. 

55 

11. The method of notifying a host unit according to 
claim 1 wherein the set of the predetermined con- 
ditions includes that the subject experiences a cer- 
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tain amount of acceleration 

12. The nnethod of notifying a host unit according to 
claim 1 wherein the host uni! imiiHtos the detecting 
act on demand- 

13. The method of notifying a host unit according to 
claim 1 wherein the detecting act is continuous 

14. The method of notifying a host unit according to 
claim 1 wherein the host communicates with a plu- 
rality of uniquely identified mobile communicatian 
units. 

15. The method of notifying a host unit according to 
claim 2 furthei" comprising an additional act ol dis- 
playing the location signal and the condition detec- 
tion signal. 

16. The method of notifying a host unii according to 
claim 2 further comprising an additional act of gen- 
erating a predetermined sound based upon the lo- 
cation signal and the condition detection signal. 

17. The method of notifying a host unit according to 
claim 1 wherein the predetermined inactive moni- 
toring state conserves resources of the mobile com- 
munication unit. 

18. The method of notifying a host unit according to 
claim 17 wherein the host sends a series of host 
commands to the mobile communication unit at a 
time, each of the commands specifying a corre- 
sponding predetermined task to be performed by 
the mobile communication unit. 

19. The method of notifying a host unit according to 
claim 18 wherein the mobile communication unit 
stores the host commands. 

20. The method of notifying a host unit according to 
claim 1 wherein the predetermined inactive moni- 
toring state conserves resources of the host unit. 

21. The method of notifying a host unit according to 
claim 20 wherein the mobile communication unit 
sends a series of terminal commands to the host 
unit at a time, each of the commands specifying a 
corresponding predetermined task to be performed 
by the host unit. 

22. The method of notifying a host unit according to 
claim 21 wherein the host unit stores the terminal 
commands. 

23. A system for notifying certain conditions associated 
with a subject, comprising: 



a mobile communication unit for detecting at 
least one of a set of predetermined conditions 
in relation to the subject who wears the mobile 
communication unit, the mobile communication 
5 being initially in a predetermined inactive mon- 

itoring state, upon detecting one of the prede- 
termined conditions, the mobile communication 
unit generating a condition detection signal and 
changing its mode to a predetemnined active 
10 state; and 

a host unit selectively in communication with 
the mobile communication unit for transmitting 
infomnation between the mobile communica- 
tion unit and the host unit, the mobile commu- 
15 nication unit initiating a first communication line 

with the host unit for transmitting the condition 
detection signal. 

24. The system for notifying a host unit according to 
20 claim 23 wherein the mobile communication unit 
further comprises: 

a position determining unit for determining a lo- 
cation of the mobile communication unit and 
25 generating location signal indicative of the lo- 

cation of the mobile communication unit; and 
a transmitter unit for transmitting the host unit 
the location signal via the first communication 
line. 



30 

25. The system for notifying a host unit according to 
claim 24 wherein the mobile communication unit 
further comprises: 

a control unit for releasing the first communi- 
35 cation line and initiating a second communication 
line with a predetermined global positioning system 
(GPS), upon establishing the second communica- 
tion line, the control unit requesting the predeter- 
mined GPS for a current position of the mobile com- 
40 munication unit, in response to obtaining the current 
position, the control unit reestablishing the first 
communication line with the host. 

26. The system for notifying a host unit according to 
45 claim 23 wherein the mobile communication unit de- 
tects whether or not the mobile communication unit 
is removed from the subject. 

27. The system for notifying a host unit according to 
50 claim 23 wherein the mobile communication unit de- 
tects whether or not the mobile communication unit 
is properly functioning. 

28. The system for notifying a host unit according to 
55 claim 23 wherein the mobile communication unit de- 
tects whether or not the subject has a certain vital 
sign outside a predetermined numerical range. 
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.29. The system for notifying a host unit according to 
claim 28 wherein the vital sign includes a heart beat, 
a blood pressure level, and mobility pattern. 

30. The system for notifying a host unit according to s 
claim 23 wherein the mobile communication unit de- 
tects whether or not the subject is exposed to cer- 
tain environmental harm. 

31. The system for notifying a host unit according to io 
claim 30 wherein the environmental harm includes 
that excess water and temperature outside a pre- 
determined temperature range. 

32. The system for notifying a host unit according to ^5 
claim 23 wherein the mobile communication unit de- 
tects whether or not the subject experiences a sud- 
den impact. 

33. The syslem lor notifying a host unit according to 
claim 23 wherein the mobile communication unit de- 
tects whether or not the subject experiences a cer- 
tain amount of acceleration. 

34. The system for nofifying a host unit according to 
claim 23 wherein the host unit initiates the mobile 
communication unit to detect predetermined condi- 
tions on demand. 

35- The system for notifying a host unit according to 30 
claim 23 wherein the host communicates with a plu- 
rality of uniquely identified ones of the mobile com- 
munication unit. 

36. The system for notifying a host unit according to 35 
claim 24 further comprising a display unit connected 

to the host unit for displaying the location signal and 
the condition detection signal. 

37. The system for notifying a host unit according to 40 
claim 24 further comprising an audio unit connected 

to the host unit for generating a predetermined 
sound based upon the location signal and the con- 
dition detection signal. 

45 

38. The system for notifying a host unit according to 
claim 23 wherein the host sends a series of host 
commands to the mobile communication unit at a 
time, each of the comnnands specifying a corre- 
sponding predetermined task to be performed by so 
the mobile communication unit. 

39. The system for notifying a host unit according to 
claim 38 wherein the mobile communication unit 
stores the host commands. ss 

40. The system for notifying a host unit according to 
claim 23 wherein the mobile communication unit 
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sends a series of terminal commands to the host 
unit at a time, each of the commands specifying a 
corresponding predetemnined task to be performed 
by the host unit. 

41. The system for notifying a host unit according to 
claim 40 wherein the host unit stores the terminal 
commands. 
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